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This project was conducted to dstermine the alpha
hazard existing in the vicinity of the missile lsunch ped
following the destruction of w miss{le-mounted varhead.

Tvo systems of instrumentation, one for gross alpha
contamination measurement and the other for plutonium
particle collection, vere used to accowplish this objec-
tive. The equipment and instruments used for gross

alpha contamination were: (1) broom-finished conorets pads, (3)
high-volume air samplers, (3) cycloas air samplers, and (4) oellulose-
acetate sticky paper. Four-stage cascads impactors and resin-coated
microscope slides were used for plutonium particle collection.

Because all warhvad-carrying missiles were properly launched
after Project 2.3 was approved, no alpha contamination data was

obtained.
NS
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CHAPTRR 1
INTRODUCTION

: 1.2 OBTRCTIVES

The objective of the project was to determine the

alpre herzard existing in the vieinity of the missile

, 1 launching red following the destruction of a miseile-

_ T ' mounted warhend. .

i ‘ 1.2 BACKGROUMD

i - Althouah ruclear weayons are desigréd to prevent e

j:'- L.. ' nuclear yield in the event of accidental detonati.on, there
.r ere definite hazurds essoclated with £he component rarts

of the wearon. The two cowponents of & fiuclear weapon thet

constitute the grestest dancer in cuse of accident are

Cplutornium 2nd high extvleosives. Other conporents of the

dc, but they are of such a nature

PRpRa

and innnediately surrounding the launching pad (see Appendix).

—a— e aeemw

Because of the pussibility of similar incidents wecurring, Project 2.3
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was initisted to determine the concentrstion of plutonium
in the immediate vicinity after the desatru.tion of a
varhesd.

As of thé date of this repart,no scientific experimenta-

tion has been rursued in this field. The oply recorded data,

as such,has been through uceldent monftoring which is part
of notmal saret)}. procedures. This data was repdered ineffec-
tive, because the surfaces monitored were not homogenepous ,and
the monitoring teams were concerned only with the detection
and not vith the quantitative measurement of alpha radiaticn.
Since the attenuvation factors of concrete and filter peper
wvere known, they were u.sed during the entire project to
yprovide accurate and valid information on alpha conce.ntrl—

tions. -
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CHAPTER 2
PROCEDURE

2.1 OPERATIONS .

This prolect war rlanned initially $n have fowr eves of
sumnlers dowmavwind from the launching site to determine the
. emount of plutonium contaminzation as well as the particle
size distribution. Three of -these arcs were unmunned land-
"ctation types. The fourth was to be mobile sampling station
consisting of two runabout boats equipped with various types
of sarpling wquipment. However, cafety consideratiorm made t}t
mobile sempliry station ur.:;.ultﬂblc' and raft émplacemgnts were
used” as the fourth dowr-wind are. Oix rafts were cor;strucbed
and cquipped witn rroject i.struments powered by 11C<VAC
peneraters,  The rafts were Lowed cpproximately ;‘, mile down-
wind of the particular luunchins pad and anchored securely to
cngure jroper orientation cf the raft with the 1md. Operations
wepe then set ur for the £ollewis - cyente: Biue Gill Double
Prire (Ther missile), Cheek Mate (3733 micsile), Blue GiNd
Triple Frime (fmer ricnile), Xing Fich {Dhor nissile), and
Tiirt Roie INike-Hercules missile).
Ped  INGERELTATION
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events consisted of tvo systems. me system vas used to

j . measure the gross plutonium contamination, and the other

- _was used to collect plutonium for mrticle-size anslysis.
The system for gross plutoniun contamination consisted .

of four indystrial methods of ecollection. These methods

and the equipwnt used were (1) 12- by 6-inch eoncrete
blocks,used as monitoring peds (Figure 2.1), (2) Staplex

high-volume air samplers,employed to collect gross air

contamination samples, (3) cyclone air samplers,also used

-vrv-f-'—'
T~ o GRe?

to collect gross air samples (Figure 2.2), and (&) cellulose-
acetate sticky paper mounted on 12- by 12-inch plyuood
beards, 'mployed for gross alpha contamination and

" particle size and frequency determirations. .

The ccncrete blocks were to be ronitared with PAC/1S
slpha instruments at 12 and 24 hours subsequent to the
wvarhead destruction. These moritcring instruments vere
portable, battery-operated, alphs detecting and measuring
devices masuractured by the Eberline Instrument. Cbrporation,
Santa Fe, New Mexico. The detecting elerent, a scintilla-
tion-type rrobe with & sensitive aree ¢f 59 éuz, was cali-

btratéd to yield a meter reading of the counts per nminute

12
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of alpha rediation under the prode. Four reeding scalss
with renges from O to 2,000, O to 20,000, O to 200,000,
and O to 2,000,000 were used. Bach scals was corrected

for 50-percent geomstry deflection for distriduted plutonium-
239. Provisions are made for aurel sonitoring. A phone jeck
and Clevite heedset (Nodel BA-201) were provided with the
instrument for surel moritoring.

The Staplex units used for this project were Model
TPA 110 VAC, mamufactured by The Staplex Company, Rrooklyn,
Fev York. These air samplers, equipped with 4-inch heads
and Vatman'c No. 41 filter paper, sllowed an air flov of
30 cfm. The filter paper, 10.5 cm in diameter, was manu-
factured by W.and R, Balston I24, England.

. The cyclone eir semplers, each cougrised of & Isiman
eir pump, s cyclone samplsr, and a filter holder sssewdbly,
were obtained on loan from the Nev York Opsrstions Office
of the U. 8. Atomic Energy Commission.

For the determination of the plutonium pariicls sise,
tvo methods of collsction were established. Casella
:-jf cascade impactors,using silicon resin-coated slides as
collsction plates, vere employed to gsther and separste

particles (Figure 2.3). A cescude impactor is an air

sampling device consisting of high wlocity jets in series,

1%
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with each jet directing the air agsinst a collection plate

at a progressively higher velocity. As a result, each
stage is capeble of collecting smaller particles than the
- rreceding stage. The final stage consisted of a millipore

filter, Tyw AA, 29 mm ir dlemeter, with a pcre size of 0.80

ricron . Wilh the Tivie~ pager following the imraction slages,

21l 4re auct in the samwple could be collected,ard the fraction
of tne dust could be determined accurately. Each impactor
was operczicd by a 110-VAC vecuum pump,#hich was calibrated‘
at an eir flcw of 17.;5 1liter/min.

'.iéroscope slides, coated with Dow Coruing 200 fluid
Ravinz @ viccesity of €0,CCO es, were used for passive-
periicle collection.

All electrical equipmrat (Staplex units, cyclone '
sumpiers, ard caseade {mpactors) were activated by Edgerton,
Germeshausen and Grier (EG&G)
tore terrels at AO secords pricy to lift-off (Figu:re 2.4).
The feur-ctepre cuscade impacters were operated for 5 minutes
sfuse BINt-af) wil the Suq-;lex units ernd cyelone sainplers

‘ter iivtecff.

e,

W o”rln‘ rfer 39 rdniiees o

2.2.7 Tretrumertueticn of Thor Pads. “Thor
roerets wore utilead Y Lransiart Sfe warkgads fer,the Blie
R Boitia Brvmb, e Hius SlIZ GRIphE :"ri.“:‘.') 21rd the Kirng
Fisn Zvounts.
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The sarpling array for the Thor launching pads consisted

of three land arcs end ope are of ruft emplacements. The

"1and arcs were composed of 88 concrete monitoring pads, Lk

microscope slides coated with silieon resin, ¥ horizontal

and 4 vertical sticky-peper samplers, and 4 Staplex alr

csamplers (Fieures 2.5 ard 2.€).

Six unmanned rafts, anchored approximately é— nile down- -

~wind from the launch ped, made up the vater arc (Figures 2.7

anrd 2.8). Each ratt vas equipped with one cyclone air
sampler, two concrete dblocks, two silicon-coated microséope
slilee, one Staple« air sampler, and one sticky-peper sempler

(Figures 2.9 and 2.10).

2.2.3 I.'n-stmm.".tatior_x of Small ﬁwket Launch Pads.

Two land arce and one are of ra'i‘t emplacements comprised the
sampling errey for the Mike-Hercules missile (TightI'Rope
Event), and the XM-23 missile (Check Mnte Fvent). The land
arcs counsicted of 39 conercte meritoring ;'>ads and 39 micro-
scop® slides (Figur: 2.11). The same equipm:nt as that used
for the Thor rirgile luunchl:ift was used at tle overwater ‘
campling sitess Tre rufts wer. onoplaced aryrecimately }

mile down wind of Lo leunchizne sads (Fiure 2.12).
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CHAPTER 3
RESULTS
3.1} PBLUE GILL DOUBIE PRIME EVENT'

T plutcnium werhead on a rcdified Thor missile vas des~
troyed aprroximalcly 109,000 fect .above the lsunching ped =t
2116 hours +n 16 October 1962. Because the destruction took
place at such high eltitude, no results were (Sbtained.

3.2 CHECK MATE EVENT

The uissile in this event launched pr‘cp:rly and a
full-scale ruclear detonation occurzred; no contamination data
was cbaired. '

3.3 “BIUZ CILL TRIPIE PRIDME SVENT

The missile in thi;:e\'ent launched pro;'erly and a full-
scale nuclesr detonetion cecurred; no contamination data.wa's ob-
tained. |
3.4 KING FISH EWP.‘I‘

Tre rissile In this event lounched projerly and o full-scale
ruclear dotennticn cecurred; no conteminution data was obtalned.
3.5 TIGHT ROFZ FVERT |

The rizsile in 4hic event liurched jrojerly ard 2 full-scale:

Lay eer oetovaticn Jcrurr:d; me centuminctlion dzta wos dlalined,
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CHAPTER &

.
RECOMMENDATIONS
L.l FQUIPMENT S ' : -
Many difficulties were encounter2d in setting up‘ the
; overwater sampling arrav. The greatest difficulty faced was
4 .
; the lack cf size of the reft used. It vas ‘thought, at the.onset
; of this project that an 8- by B-fcot reft would meet project
requirements. DBecause of the.exisﬁing tides and fast currents
] in the vicinity of Johnston Island, {t is recorrended tﬁat
1 vfuLurt projecls considéri‘ng the usc of rafis usc a2t Jezst 15-

by 15-foot rifis ti a water array of this type is planned.

Sguirment used on this project wes nct corrosion-resictant
and,therefore, presented a great maintenarce problem. It is .
recomrended that all equipment for future projects of this type

be fabricated cf cerrcsicr=resistent raterials,

4.2 FFROONWL

Beeouse of the henvy worklead for Projeet 2.3, personnel
rom orlher proleets were obtained on lesn to complete its
nission.  Zxistins tides, wihidsyund fest currents made it

imprrrible nt 4irps Tor e Swo peorlie gesioned to the tark of

e

mevlos wiber cetlors  to move Liren Srom site to site In time

woorreterly sootbor each evrte It s recommended tint at

At e erme e e ———— ——

el noa tesk of 3his type. Additicn-

Czlly, 2 full-time rolnicccooe engimeer Witk :le?iromechanical
c.apabi‘.i%.;’-e: le remencury Yooralntcin the equljreont,
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3 ' , HEADQUARTERS
; APPENDIX ‘ JCINT TASK FORCE EIGHT

' : Washington 25, D, C.
4 . ] _

JJC A0 Jeovsry 1963 .
j : SUBJECT: RADSAFE Respansibiltty for Johnston [sland THOR Launch Pad Yo. 1
] .
K TC: Commanjer Joint Task Group-8.5 B

APC 105 . o

Saa Francisco

1. As a result of the destruction of BLUEGILL PRIME on 25 July 1962,
Launch Pad No. 1 was contaminated with plutonium as follows:

E 2. Plutonium contamioated debris was scattercd throughout the wire- .
inclosed pad arca. No contamination was founi outsicde the concertina.

b. Metal revetment butldings were highly contgminated with alpha
activity. DPurning fuel flowing through the cable trenches caused contami-.
nation of the interior of the revetments and all equipment contained therein.

c. Fuel which spilled and flowed over the compacted coral surround-
1 ing the launch mounts ani revetments resulted tn highly contaminated areas.

d. Prevailing winds at the time of destruction caused general com=—
tamination of all arcas downwind of the launch mount.

2 The following steps were taken to decontaminate and.rehabilitate

v

the pad:

a. All coral arcas were sprinkled with ofl to decrease the amount
of contaminated airborne Just. Approximately two inches of topsoil was
graded off the coral surface. This contaminated soi1l was bulldozed over the
embankmenl into the water at the northwest corner of the pad area.

b. The concrcte pad was scrubbed with detergents and solvents to
remove all loose contamination. The pad under the launch mount was then
coate ) with epoxy. paint. The remainder of the concreted areas, including
the fucl tank and lox tank pads, were covered with paint to fix the remaining

- 3

contamination.
{ ¢. The revetments were washel, scruybbed, and painted.

d. The bottoms of all cable trenches were coated with one inch of
concrete and the sides of the troenches were painted after scrub down and
washing. Contaminated cable trench covers were disposed of and replaced with
new covers.  Cable condult pipes icading from the cable trench sumps instde
the revetients were scaied at cach end sith cither concrete or stqel plate.
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SUBJECT: RADSAFE Responsibility for Johnstom Island THOR Launch Pad No. 1

e. The missile shelter was scrubbed or scraped-to bare metal and
repainied. The wooden ties supporting the shelter rails were covered with

comcrete.

f. All electrical ground connection wells were filled with concrete.

g. All expansion joint grouting on the concrete pad wvas removed and
replaced.

h. All equipment, tools, etc., that could neot be decontaminated
were disposed of in sccordance with AEC standards by burial at sea.

1. The long rnnge‘ theodolite tower and the camera tower were
scrubbed and repainted. .

3. The following represents the condition of the lsunch pad ares as of
the present time.

a. All contauinated areas and surfaces are covered with protective
coatings of cither paint, concrete or clean coral sand. All coutamination is
fixed. There is no evidence that the plutonium contamination is being moved
by either vehicles or personnel. Daily air samples show that no plutonium is
being resuspended. '

4. The following -ré the procedures used im mainteining continuous sur—
veillance: °

a. Dally inspections are made of the entire launch pad ares by
RADSAFE personnel. : :

b. All painted surfaces which show any deterioration for sny reason,
such as wissile firings or construction work, are checked for loose contamina-
tion and then repainted. Paint chips are placed tn barrels for disposal at

sfe.

c, Any removal of the clean coral sand and exposure of the contami-
nated coral, either as a result of missile firing, heavy rains or construction,
1s immecdiately remedied by replacing by clean coral sand. Any loose coral
sand that is contaminated is immediately disposcd of by dumping in the lagooa.

d. All chipped or broken concrete is either replaced with fresh con-
crete or exposed surfaces arc peinted if contaminated. The concrete fragments
are placcd in barrels for later disposal at sea.

e. All personnel working {n areas where contaminated coral is
expo<ed are required to wear booties until such time as the contaminated areag
are rerurfaced with clean coral sand. Painters chipping paiat or repainting
contaninated surfaces are required to wear full RADSAYE gear, including recpi-
rators or face masks, No other RADSAFE restrictions are required.
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SURJECT: RADSAFE Responsibility for Johnston Island THOR Launch Pad No.. l

f. Spot checks are periodically made of individuzl's shoes os leav-
ing the pad arca.

g. After each missile firing, RADSAFE personnel inspected the area
with the launch pad post-firing safety crew to determine the extent of the con-
tamination problem and initiate any RADSAFE rehabilitatiom.

h. All tools and equipmeat utilized in any decontamination or
rehabilitation are monitored and decontaminated if necessary.

1. Periodic surveillance is lnade. of the kitchen and dining rovoss
for any contaminationm.

3. in lieu of any further decontamination effort, the procedures out-
lined in paragraph . above, implemented by experienced RADSAFE personnel,
provide necessary and adequate RADSAFE pratection for personnel on Johnstom

Island.

6. CJTF 8 is currently exercising RADSAFE monitoring and control of the
radiation hazard attendant to usc of THOR Launch Pad No. 1. CJTF 8 will’
retain this responsibility for RADSAFE control of the pad until such time as
control of Johnston Island is rennﬁulshed. In order to carry ovut CJIF 8
responsibility, CJTG 8.5, as the senior AEC member of Joint Task Force EIGHT,
is directed to implement and enforce all RADSAFE procedures outlined in para
4 above. CJTG 8.5 will maintaln this control until CJTF 8 responsibility is
terminated at a future date, to be announced, at which time the radiological
responstbl 1ity will be =ssumcd by USAEC, and subject to approprhte arrange-

ont between that agency and any uscr of the facility.

7. Inclosure 1 is a survey of the THOR Launch Pad No. 1 on 6 August
1962. It is a documentatibn of the extent and magnitude of the contamina-
tion remaining after the initial clean-up. The major portion of removable
cuntaminant had been physically segregated for sea disposal., Some of the
contamination shown was later physically removed and disposed of., The paint-
ing and fresh coral fill.operation had commenced. This chart is useful in
doscribing in a general manner the location and radiation leveis of contamina-
tion prior to fixation., 1In case of rcconstruction or fire-fighting, this
~hart would be useful in directing attention to locations where contamination
had been fixed., The chart could be relivd upon to disclose the expected loca-
t1ons vhere rmajor alpha radiation sould be encountered. The extent of poten-
{1481 airborne hazard would be prizarily related to the amount of disturbance
\a the coral fill. Due to the nature of the 25 July 1962 mishap there was
f¢@i runoff and trregular {ive spread. Deposition of contaminant was not
vaiform. Rather, it was testricted to local hot patches .and irregular dis-
persicen.  Consequently it ig not possible to contour or grid the area. The
monrLtoring of such a site consists of surveying contaninated arcas and plot-
ting reration readings where concentrated alpha activity is present. There
1$ slev a practical limit in the mumber of su.il reacddin:s nccessary to assess
the gateat of coatarinant and tae general ievel of activity voniined to small

area hot gpots.”
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SUBJECT: RADSAFE Responsibility for Johnstom Island THOR Launch Pad No. 1

1 8. Inclosure 2 is a represeantative survey of the THOR Lausch Pad Nr. 1
made on 23 Nov 62. It shows the curreat conditiom of the pad and is typical
of s periodic detailed survey. 1t serves as a check im locating deterioratiem
as a natural comsequence of weatheriny and/or major disturbances, and confirms
that there is no major health hazerd present. The monttoring technique
consisted of taking several readings at key locatiens throughout the installatiom ..
',‘ complex. THare is a practical limit in such monitoring procedure, A serles
of randda readi w:s at gpparent points of deteriers¥ion or disturbance vill
revegl any uncovered gipha activity. Ordanarily, the activity ig fixed. Oy
i ’ "fised alpha" it ie mgaat that no alpha contamination is dctected on a cloth
or paper "Swipe' which has veen rubbed over the suspect area. Alpha contamin-
ation was detcctable ounly on arcas where paint or epoxy had been peeling.
No alpha contumination was detectable on areas where paint was in good conditiva.
A simple action of repainting the deteriorated surface is sufficlent to refix
the contaminant. This is a nuisance situation which must be scceptzd in the
absence of a major decontamination effort of uneconomical proportions. All
readings on road surfaces are on ¢lean coral fill which covers contaminated
coral. The covering layers of fresh (unconiamlnated) coral is of sufficlent
thickness that vehicular traffic or nmatural veathering will not expose Govered
contaminant. Routine momitoring will disclose exposed eontamimant if unusual
work activity in the area occuts. This would result, for exawple, from cudtting
into fill (trenches, etc.) or possibly from heavy fire-fighting. '

9. When separated, inclosures become UNCLASSIFIED.

g ' FOR THE ,COMMANDER: . .
- L r’ -
- “/ 224 EW 2
. . FRANK J. MORAN
. . LCDR, .USH :
) . Deputy Adjutant General
Incls: a/s

cc: JCS, Washingtom, D.C,
USAEC, wachingtonm, D,.C.
CHDASA, Washington, D.C.
SSD, Los Angeles, Calif,
NVNO, Las Vegas, Nev,
CSAF, Washington, D.C,
CINCPAC,c b FPO, San Francisco,
Caltt,
CINCPACSE,APO 953, San Francisco,
Calif,
COMPACAFBASFCOM, AIFO 553, San
Prancisco, Calif.
CJIG 8.6, APO 105, San Francisco,
Calif,
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MOWDAY - AUCUST 5, 1962

LR . A 1. PAD HAS BEEN SCRUESZD WITH SANI-FLUSH.

2. ABSVRFACING WON-PAVED ARIAS WITH CORAL HAS COMMENCED. )

AR .
1 oo 4 Lo

¥ S.E. AREA COMPLETED. ’

; 3 3. REVETHENTS PAINTED ONZ COAT. L
.. . b
o 4. INSTRUMEST: FAC-1SA jjf::-
) 5. ALL FIGURES: COUWIS PER MINUTE OF ALPHA CONTAMINATION. . :
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